Abstract: ten new species of Myrsidea Waterston, 1915 parasitic on members of the avian families Formicariidae, thraupidae, tyrannidae, troglodytidae and icteridae are described herein. they and their type hosts are M. isacantha sp. n. ex Chamaeza nobilis gould, M. circumsternata sp. n. ex Formicarius colma Boddaert (Formicariidae); M. cacioppoi sp. n. ex Lanio fulvus (Boddaert), M. brasiliensis sp. n. ex Tangara chilensis (Vigors), M. saviti sp. n. ex Tangara schrankii (spix) (thraupidae), M. rodriguesae sp. n. ex Cnipodectes subbrunneus (sclater), M. cnemotriccola sp. n. ex Cnemotriccus fuscatus (Wied-Neuwied), M. lathrotriccola sp. n. ex Lathrotriccus euleri (cabanis) (tyrannidae), M. faccioae sp. n. ex Cyphorhinus arada transfluvialis (todd) (troglodytidae), and M. lampropsaricola sp. n. ex Lampropsar tanagrinus (spix) (icteridae). Among these are two new Myrsidea species described from the avian family Formicariidae, which previously had only a single described Myrsidea species, and a new host record for M. cinnamomei Dalgleish et Price, 2005 ex Attila citriniventris sclater. Analysis of mitochondrial cytochrome oxidase i sequences for these and other neotropical Myrsidea species provides an assessment of their phylogenetic relationships and indicates that all of these newly described species are genetically distinct. We also put these descriptions into context by estimating the potential number of unnamed Myrsidea species in Brazil, given the known diversity of potential hosts and typical levels of host specificity for Myrsidea species. our estimate indicates that Brazilian Myrsidea species diversity is likely more than an order of magnitude greater than the number of described Myrsidea species known from Brazil, highlighting the need for future work on this megadiverse ectoparasite genus.
Parasites can have important impacts on the health, demography, behaviour and evolution of their hosts (combes 1996 , combes et al. 1996 , Parker et al. 2006 , Atkinson et al. 2008 ) and 30-70% of all named life forms on earth are parasitic (Price 1980 , timm and clauson 1987 , de Meeûs et al. 1998 , Windsor 1998 , de Meeûs and renaud 2002 ), yet we know very little about this important segment of life. thus, an incredibly high proportion of life that has important consequences to humans, human commensals and wildlife is essentially unknown. the first critical step at understanding this biodiversity is still taxonomic description.
the avian order Passeriformes is the most diverse order of birds. thus, the extremely host specific (Bueter et al. 2009 ) chewing louse genus Myrsidea Waterston, 1915 (Amblycera, Menoponidae) , which is found almost exclusively parasitizing members of the Passeriformes , is perhaps one of the poster children of parasite diversity. With more than 350 species of Myrsidea described thus far (sychra et al. 2006 (sychra et al. , sychra 2010 (sychra et al. , Valim et al. 2011 , this genus is the most speciose of all genera in the parasitic insect order Phthiraptera and many more remain to be described.
the Brazilian Phthiraptera fauna provides an excellent example. Although the country of Brazil is home to an extremely large diversity of birds (ca 1 750 species), including approximately 900 Passeriformes (Dickinson 2003 (Dickinson , lepage 2013 , it almost certainly harbours a huge diversity of Myrsidea. However, there are only a few published records of this louse genus for the country (e.g. guimarães 1944 , oniki 1990 , 1999 , Valim and serra-Freire 2003 , Valim et al. 2005 , Enout et al. 2009 , sychra et al. 2009 ). some of these records are simply identified at the generic level due to a lack of knowledge about which species occur, even on common bird species (guimarães 1944 , Enout et al. 2009 , 2012 .
Hyperdiverse yet undocumented parasite groups, such as Myrsidea, are in need of taxonomic description and phylogenetic systematic analysis. thus, this paper is the beginning of an attempt to reduce the large gap of knowledge about the species of Myrsidea found on Brazilian birds. in this paper we describe ten new Myrsidea species and a scheme for this and future taxonomic descriptions of Myrsidea, to ensure that the diagnostic characters used in the descriptions of Myrsidea species are both taxonomically and phylogenetically informative.
lastly, based on an analysis of published chewing louse host association records (see references below) from potential avian host species found in Brazil, we estimate the potential remaining numbers of undescribed Myrsidea species that are still awaiting description in Brazil. Myrsidea in general are thought to be extremely host specific (e.g. clay 1966 , Dalgleish and Price 2003 , 2004 , 2005 , 2008a -c, Price and Dalgleish 2006 , Bueter et al. 2009 , Price and Johnson 2009 , sychra et al. 2009 , Valim et al. 2011 , and thus it is likely that even these ten new species are only a drop in the bucket of Myrsidea species diversity in Brazil and on the planet.
MAteriAlS AnD MethoDS
We collected the specimens for this study using the ethyl acetate fumigation technique as described in clayton and Drown (2001) and modified by Bueter et al. (2009) . For all ten of the Myrsidea species described here as new we used the modified technique as described by Valim and Weckstein (2011) to extract DNA and then amplified and sequenced a 379 base pair (bp) fragment of the mitochondrial cytochrome oxidase i (coi) gene. the DNA extracts remaining from these sequences are held at Field Museum of Natural History (FMNH), under the code provided for each DNA voucher code listed in the 'examined specimens '. in the phylogenetic analysis we also included several previously unpublished coi sequences from named Myrsidea taxa found in Brazil and from all of the Neotropical Myrsidea species previously published in the literature and deposited in genBank (AF545694, AF545732, EU289211-14, EU650228-29, FJ171267, FJ171272, FJ171278, FJ171281-82, FJ171286-88, FJ171290-91, gQ454448-50, JN638820-22; Johnson et al. 2003 , Price et al. 2008a -c, Bueter et al. 2009 , Price and Johnson 2009 , Valim et al. 2011 . All newly generated DNA sequence data and associated voucher numbers and locality data are deposited in genBank (KF048103-28).
We used PAUP* (version 4.0b10; swofford 2003) to calculate uncorrected p-distances between the coi sequences of all 50 Myrsidea species. to reconstruct the phylogenetic relationships among available coi sequences of Neotropical Myrsidea species and those sequenced for this study, we conducted a maximum likelihood (Ml) search and bootstrap analysis of 379 bp of coi from all species plus the outgroup Dennyus hirundinis (linnaeus, 1761) . For the Ml search we determined the best fit model for the analysis using jModeltest (guindon and gascuel 2003, Posada 2008) and conducted the Ml search and bootstrap analysis using garli v2.0 (Zwickl 2006; see also http://garli.googlecode.com).
We ran five independent search replicates, each beginning at a different starting point, using the model tPM1uf+i+g, which includes three classes of nucleotide substitution rates. After the analyses were complete we considered the tree with the best likelihood score to be the best phylogenetic hypothesis. We estimated all model parameters that best fit the data as part of the garli analysis. We also performed 100 bootstrap replicates with the same model to assess statistical support for nodes in the phylogeny.
We calculated the total known and potential known Myrsidea species and used these figures to estimate the number of undescribed Myrsidea species in Brazil based on an index of host specificity (index of specificity (is) = Myrsidea species/ host species of Myrsidea). We calculated the index of host specificity from the list of avian hosts found in Brazil from orders and families known to be parasitised by some Myrsidea species, including perching birds (Passeriformes), hummingbirds (trochilidae) and toucans (ramphastidae). Dubious records present in literature, e.g. Myrsidea funerea (Kellogg et chapman, 1899) on Picoides pubescens turati (Malherbe) (Picidae), were not included in the analysis to conservatively avoid overestimating Myrsidea diversity.
We used the Howard and Moore (Dickinson 2003) checklist of birds from Brazil reported by Avibase (lepage 2013) and the host parasite association data reported in Price et al. (2003) and subsequent papers recently published on this genus (Dalgleish and , Price et al. 2004 , 2005 , 2008a -c, Price and Dalgleish 2006 , Price and Johnson 2009 , sychra et al. 2006 , Kounek et al. 2011a ,b, Valim et al. 2011 . Nineteen bird species listed as incertae sedis in Avibase were not included in the calculations because they were not known to be parasitised by Myrsidea.
All specimens, including the DNA vouchers, were slidemounted using Palma's (1978) canada balsam method. in the following descriptions, all measurements are in millimetres. Host names are from Dickinson (2003) , morphological names for chewing louse structures strictly follow those applied by clay (1966, 1968, 1969, 1970) .
Abbreviations are: ANW, female anus width; AWiV, abdomen width at segment iV; dhs, dorsal head setae (sensu clay 1969) (Fig. 12) ; gl, male genitalia length; gsl, male genital sclerite length; Hl, head length at midline; ls5, labial seta 5 (sensu clay 1966) (Fig. 11) ; MsPl, metasternal plate length; MW, metathorax width; PoW, preocular width; PsPl, prosternal plate length; PW, prothorax width; tl, total length; tW, temple width. the ratio of the length of dhs10/dhs11 (rounded to two decimals) was calculated for each individual specimen examined, thus we did not simply use the final minimum and maximum values of the raw setal measurements of all individuals examined to calculate these final ratios.
Measurements of the body features were taken as follows: ANW, from the bases of the most lateral anal seta on each side of the anal fringe; AWiV, from the widest part of plurites iV; gl, at midline, from the most distal part of the mesomere to the visible apices of basal apodeme; gsl, from the distal part of the sclerite to the visible end of its membraneous portion; Hl, at midlevel, from the anterior to posterior margins of the head; MW, from the widest part of metanotum at its posterior part; MsPl and PsPl, at their midlevel; PoW, at level of dhs11; PW, from the widest part of pronotum; tW, at level of dhs29; tl, at midline, in females considering the posterior margin of the dorsal anal fringe, but not including the setae. throughout, we are providing detailed descriptions of characters with the intention that these descriptions would be useful for coding characters for morphological phylogenetic reconstruction for Myrsidea species. thus in describing characters we have considered their homologies, instead of providing only setal counts and morphometric data and leaving the diagnostic and descriptive features based exclusively on continuous characters.
to avoid incompatibility between our descriptions and the most recent publications describing new Myrsidea species (e.g. Price et al. 2005 , 2008a -c, Price and Dalgleish 2006 , Johnson and Price 2009 , sychra et al. 2009 , Kounek et al. 2011a , we present a detailed scheme including a suite of characters that we, and hopefully others, will analyse and describe in future Myrsidea species descriptions. We emphasize and consider the 20 morphological features used in this paper as the minimum that should be given in a Myrsidea description (clay 1966) .
We also use setal counts as they were employed by clay (1966) because her system avoids counting setae with constant counts and allows us to better compare characters based on their primary homology rather than solely using characters for differentiating taxa. thus, the metanotal setal account does not include the most posterolateral setae, which are always constant, and only includes the counts of setae between the most posterolateral setae. in the same way, the tergal setal counts are based only on the variable setae between the postspiracular complex set in tergal plates, which are composed of the postspiracular seta and the lateral seta associated with it (b, of clay 1970).
on tergite i there may or may not be a lateral seta differentiated from the rest of the marginal setae in size and position; therefore, in the counts of the tergo-central setae of segment i all the marginal setae except the postspiracular are included, but in the tergo-central setal counts of segments ii-Viii the seta associated (b, see Fig. 21 ) with the postspiracular seta are also excluded as proposed by clay (1966) . When an anterior row of setae on each tergite is present, those are reported in parentheses after the account for the posterior tergal setae. in the anterior sternal setal count, the two pairs of anterolateral setae on sternite ii (setae a of clay 1966, see Figs. 13 and 20) , which are constant in Myrsidea species, are excluded. sternal setal counts for the iii-Vi (females) and iii-Vii (males) include the posterior row plus the lateral patches of setae. When an anterior row is present the most posterior row is presented followed by the anterior count (which includes brushes plus anterior setae) in parentheses.
We believe that using clay's (1966) standardized system for treating Myrsidea will help researchers more rapidly compare and describe related species from megadiverse areas. More importantly, clay's (1966) model was developed using a phylogenetic perspective and thus not only did she re-describe and describe new species, but she also coded phylogenetically informative characters for these taxa. thus by adopting clay 's (1966) Although clayton et al. (1992) published the first records of Myrsidea sp. from Formicariidae, only one species of Myrsidea has been described from Formicariidae until now: M. klimesi sychra, 2006 ex Formicarius analis (d'orbigny et lafresnaye). therefore, here we provide the diagnostic characters that are of significance in defining the genus as it pertains to the species of Myrsidea parasitizing the avian family Formicariidae.
We add morphological characters to define this group of species, based on three species parasitizing this host family, the two newly described herein, plus M. klimesi previously described by sychra in sychra et al. (2006) . some of these characters will not be repeated in the species descriptions.
clay (1966) thoroughly characterized this genus. the diagnostic characters for the Myrsidea species found on other bird families can be found in Price et al. (2005) for the tyrannidae, in Price and Dalgleish (2006) , Price and Johnson (2009), sychra et al. (2009) for thraupidae, in Price et al. (2008a) for troglodytidae, and in clay (1968) for icteridae. these will be not repeated herein. 
Species from Formicariidae
Major reviews: sychra et al. (2006), present study.
Head evenly rounded anteriorly; lacking lateral slit or notch; with long inner (dhs21) and outer (dhs22) occipital setae, both surpassing pronotal carina (Fig. 12) ; dhs23 present and set anterolateral to dhs22 (Fig. 12) ; gula usually with 4 setae on each side, less often 3 only on one side, with heavier longer posterior seta; hypopharyngeal sclerite reduced (Fig. 14) .
thorax with pronotum bearing a pair of minute central setae (dps2) (Fig. 12) Abdomen with undivided tergites, apparently without anterior setae except for very small seta at corner of each side of tergite i (not included in tergal count), but in males of one species anterior row of setae present on i-Vi; sternite i medium sized, mostly surrounded by sternite ii, apparently without setae (except for one male of M. isacantha sp. n.); sternite ii enlarged, with aster of heavy setae at each posterior corner (Fig. 13) . sternite Vii fused with Viii + iX + X, forming female subgenital plate, although with a distinct transverse fenestra distinctly enclosed at lateral sides of subgenital plate where seventh and eighth segments fused (Fig. 11) . sternite Vii supposedly distinct from remaining subgenital plate in M. klimesi (sychra et al. 2006) . Female anus oval, without inner setae; subgenital plate of fused sternites Vii-iX, vulva with posterior margin smooth. Male subgenital plate of fused sternites Viii-iX; genitalia of usual shape for genus (Fig. 20) , with spinous sac having distinctively shaped associated sclerite. Male genital sclerite reduced to two roughly serrated or spiculated lateral arms (Figs. 18, 19) . in summary of the characters listed above, the combination of presence of dhs23 and dps2, plus dhs22 being as long as dhs21, make the species parasitizing Formicariidae unique among the Myrsidea species named thus far. sp. n. Figs. 1, 2, 11, 12, 16, 18, 20, 21 Female. Habitus as in Figs. 1 and 11 and head shape as in Fig. 1 . Dorsal head seta 10, 0.026-0.029 long; dhs11, 0.106-0.126 long, ratio dhs10/11 0.206-0.274. Hypopharynx reduced (as in Fig. 14) , ls5 0.03-0.05, ventrolateral fringe, 9-10 setae. gula with 4 setae on each side. First tibia with 4 outer lateral ventral and dorsal setae. Metanotum with posterior margin straight and with 7-10 setae on posterior margin, metasternal plate with 11-14 setae (as in Fig. 16 ). setae of femoral brush, 15-17. Metanotum and abdomen as in Fig. 11 . tergites i-iii straight on posterior margin, with a continuous tergal setal row. small central gap discernible in each tergal setal row of segments iV-Viii. tergal setae: i, [16] [17] [18] [19] [20] ii, 22; iii, [19] [20] [21] [22] [23] [24] iV, [17] [18] [19] [20] V, [15] [16] [17] Vi, [11] [12] [13] [14] Vii, [8] [9] [10] [11] Viii, [5] [6] . tergites iii and iV with 1 + 1 anterior setae in one paratype only. Postspiracular setae shortest (0.19-0.25) on i, ii, iii and Vi, and long (0.27-0.37) on iV, V, Vii and Viii.
Myrsidea isacantha
sternal setae: i, 0; ii, each aster of 6 setae (one paratype with 5 and 7 on each side, respectively), posterior margin with 15 and anteriorly with 18-21; iii, 29-33 (20-22) ; iV, 29-31 (14-17); V, [26] [27] [28] [29] [30] [31] [32] [33] Vi, [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] Vii, [16] [17] [18] [19] [20] ; Viii-iX, 31-41; vulvar margin with 10-14 setae. Each pleurite (iii-Vii) with about 5-6 short marginal setae; presence of 1-2 anterior setae on pleurites iii-Vii; pleurite Viii as in Fig. 15 . tergite iX with inner posterior setae set near lateral margin of last tergite, 0.03-0.04 long ( Fig. 22 . tergites V-iX + X of male. Abbreviations: aster -patch of spine-like setae on sternite ii; dhs10 and dhs11 -dorsal head setae 10 and 11; dps -dorsal pronotal seta; ips -inner posterior seta; ls5 -labial seta 5; pssps -post-spiracular seta; setae 'a' -anterior lateral setae of sternite ii; setae 'b' -lateral seta associated with post-spiracular seta. 2311). E t y m o l o g y : composed by iso-(= equal in greek), and -acanthus (= spine in greek), which refers to the size and shape for spine-like setae that compose the aster on sternite ii.
Diagnosis.
Distinct from other groups of Myrsidea by the characters provided above. its distinctive feature is the even length and comb-like shape of the spine-like setae on the aster of sternite ii. the comb-like shape of the setal aster of sternite ii is so far unknown for other Brazilian or Neotropical species of Myrsidea.
Myrsidea isacantha sp. n. is morphologically and genetically close to M. circumsternata sp. n., and also morphologically close to M. klimesi, but is distinguished from them by shape and chaetotaxy of sternites ii, including the aster and elevated number of metasternal, tergal and sternal setae; in males the tergal plates have a distinct anterior row of setae on i-Vii (absent in M. klimesi and M. circumsternata sp. n.). sp. n. Figs. 3, 4, [13] [14] [15] 17, 19, 22 Female. Habitus and head shape as in Fig. 3 . Dorsal head seta 10, 0.022-0.027 long; dhs11, 0.096-0.112 long, ratio dhs10/11 0.194-0.241. Hypopharynx reduced ( Fig. 14) , ls5 0.02-0.03, ventrolateral fringe, 8-9 setae. gula with 4 setae on each side. First tibia with 3 and 4 outer lateral ventral and dorsal setae, respectively. Metanotum with posterior margin straight and 4 setae on posterior margin, metasternal plate with 8-9 setae (as in Fig. 17 ). setae of femoral brush, 11-13. Metanotum and abdomen as in Fig. 13 . tergites i-iii straight on posterior margin. With a median gap in each tergal setal row of the segments i-Viii. tergal setae: i, 7-10; ii, [8] [9] [10] iii, [10] [11] iV, [8] [9] V, 8; Vi, [6] [7] [8] Vii, [6] [7] Viii, 4 . Postspiracular setae shortest (0.14-0.18) on V, Vi and long (0.25-0.40) on i, ii, iii, iV, Vii and Viii.
Myrsidea circumsternata
Anterior row of setae present on sternites; sternite iii with reminiscent aster, weak and discrete, composed by 2-3 spine-like setae, each side, arising from an indistinct tubercle (these setae included in sternite iii setal account). sternal setae: i, 0; ii, each aster of 4-6 setae, posterior margin with 11-13 and anteriorly with 13-14; iii, 19-21 (2); iV, 17-20 (15); V, 21-26 (13-16); Vi, 16-21 (13-16); Vii, 5 (9-15); Viii-iX, 32-37; vulvar margin with 10-11 setae. Each pleurite iii-Vii with about 5-8 short marginal setae; presence of 1 anterior setae rarely on pleurites iii-V; pleurite Viii as in Fig. 15 . tergite iX with inner posterior setae set near lateral margin of last tergite, 0.03-0.04 long (Fig. 13) . Anus with 36-39 ventral fringe setae, 34-37 dorsal. Dimensions (n = 3): tW, 0.39-0.42; PoW, Hl, PW, 0.26; PsPl, 0.11; MW, MsPl, 0.18; AWiV, ANW, tl, .
Male. Much as in female, habitus as in Fig. 4 . gular plate with 4 setae on each side. Metanotum with 4 setae on posterior margin. setae of femoral brush, 11-13. tergal setae: i, [7] [8] ii, [8] [9] iii, 9; iV, [7] [8] V, [7] [8] Vi, [6] [7] [8] Vii, [5] [6] Viii, 4 . Median gap present in each tergal setal row; tergal setae of similar length reaching alveoli of next tergal row. Postspiracular setae as for female. Pattern of chaetotaxy of tergites V-iX + X as in Fig. 22 .
Anterior row of setae present on sternites. sternal setae: i, 0; ii, each aster of 5 setae (rarely 4 only in one side), posterior margin with 9-12 and anteriorly with 9-12; iii, 17-20 (0-1); iV, 23-26 (2-6); V, 20-22 (11); Vi, 19 (10-12); Vii, 13-17 (6-7); Viii, 21-23. tergite iX with inner posterior setae set near lateral margin of last tergite, 0.02-0.03 long (Fig. 22 ). Anus with 6 internal setae on ventral side and 3 on dorsal. genital sac sclerite as in -stern (= the breast, breastbone in greek), which refers the fact that this species possesses sternal plate i almost surrounded by segment ii.
Diagnosis. Morphologically close to M. klimesi and M. isacantha sp. n. by sharing the above-mentioned characters for species parasitic on Formicariidae. However, M. circumsternata sp. n. has sparser chaetotaxy (including metanotal, metaesternal, femoral brush, tergal and sternal setae), and only three outer latero-ventral setae, in both sexes; the absence of anterior row of setae on male tergites of M. circumsternata promptly distinguishes it from its genetically close relative (M. isacantha sp. n. -see above). on the other hand, these features make M. circumsternata morphologically close to M. klimesi, from which it can be easily distinguished based on chaetotaxy of sternite ii, the smaller number of posterior setae and the larger number of anterior setae that separate both sexes of these species (see key below). Fig. 5 . Dorsal head seta 10, 0.033-0.047 long; dhs11, 0.092-0.114 long, ratio dhs10/11 0.289-0.489. Hypopharynx fully developed, ls5 0.06-0.07, ventrolateral fringe, 9-10 setae. gula with 4 setae on each side. First tibia with 3 and 4 outer lateral ventral and dorsal setae, respectively. Mesonotum without median division. Metanotum with posterior margin straight and 4 setae on posterior margin, metasternal plate with 4 setae (as in Fig. 25 ). setae of femoral brush, 13-17. Metanotum and abdomen as in Fig. 23 . tergites i-ii with straight posterior margin, segments iii-iV very slightly pronounced on posterior margin. With a median gap in each tergal setal row. tergal setae: i, [4] [5] [6] [7] [8] ii, [11] [12] iii, [11] [12] iV, [12] [13] [14] V, [12] [13] [14] [15] Vi, [10] [11] [12] [13] [14] Vii, [10] [11] [12] Viii, [6] [7] . Postspiracular setae shortest (0.19-0.22) on i, iii, V and Vi, and extremely long (0.26-0.55) on ii, iV, Vii and Viii.
Key for the
sternal setae: i, 0; ii, each aster of 4 setae (one paratype with 3 only on one side), posterior margin with 13-14 and anteriorly with [4] [5] [6] iii, [21] [22] [23] iV, [31] [32] [33] [34] [35] V, [37] [38] Vi, [32] [33] [34] [35] [36] [37] Vii, [16] [17] [18] [19] [7] [8] vulvar Male. Much as in female, habitus as in Fig. 6 . gular plate with 4 setae on each side. Metanotum with 4 setae on posterior margin. setae of femoral brush, 12-15. tergal setae: i, 4-8; ii, 7-11; iii, 9-11; iV, 9-12; V, 9-12; Vi, 9-10; Vii, 6-9; Viii, 4-5. Without median gap in each tergal setal row; tergal setae of similar length reaching the alveoli of the next tergal row. Postspiracular setae as for female. Pattern of chaetotaxy of tergites V-iX + X as in Fig. 26. sternal setae: i, 0; ii, each aster of 4 setae, posterior margin with 13-15 and anteriorly with 5; iii, [18] [19] [20] [21] [22] iV, 27; V, [31] [32] [33] [34] Vi, [24] [25] [26] [27] [28] [29] Vii, [13] [14] [15] [16] [17] Viii, [10] [11] [12] tergite iX with 1 inner posterior setae, on each side, 0.06-0.08 long. Anus with 8 internal setae on ventral side and 3 on dorsal. genital sac sclerite as in Females of M. cacioppoi sp. n. can be separated from those of M. spizae based on large number of setae on: tergites Vi (10-14 vs 6-7, the 10-11 of Price and Dalgleish 2006) and sternite . the males can also be separated based on large number of setae on: tergite Vi (9-10 setae vs 6 of Price and Dalgleish 2006), (23, 28, 33) . Pleurite Viii of female (24, 29, 34) . Metasternal, sternal i and ii plates (25, 30, 35) . tergites V-iX + X of male (26, 31, 36) . Male genital sclerite (27, 32, 37) . and sternite . Males of the new species are distinct from other Myrsidea parasitic on thraupidae by the shape of the genital sclerite (Fig. 27) .
Myrsidea brasiliensis sp. n.
Figs. 7, 8, 28-32 Female. Habitus and head shape as in Fig. 7 . Dorsal head seta 10, 0.034 long; dhs11, 0.095 long, ratio dhs10/11 0.358. Hypopharynx fully developed, ls5 0.07, ventrolateral fringe, 10 setae. gula with 5 setae on each side. First tibia with 3 and 4 outer lateral ventral and dorsal setae, respectively. Mesonotum without median division. Metanotum with posterior margin straight and 12 setae on posterior margin, metasternal plate with 6 setae (as in Fig. 30) . setae of femoral brush, 18. Metanotum and abdomen as in Fig. 28 . tergites i-iii roughly straight on posterior margin, those of ii-iii with a very indistinct posterior enlargement. Median gap present in each tergal setal row, most noticeably on segments i-iii and Viii. segments iV-Vii with a continuous row of setae. tergal setae: i, 10; ii, 19; iii, 21; iV, 27; V, 26; Vi, 22; Vii, 22; Viii, 14. Postspiracular setae shortest (0.12-0.19) on i, iii, V and Vi, and long (~0.43) on ii, iV, Vii and Viii.
sternal setae: i, 0; ii, each aster of 4 setae, posterior margin with 16 and anteriorly with 9; iii, 30; iV, 39; V, 41; Vi, 37; Vii, 21; Viii-iX, 9; vulvar margin with 12 setae. Each pleurite iii-Vii with about 4-8 short marginal setae, three first medial setae on ventral surface distinctly longer and setiform on iii-Vii; absence of anterior setae on pleurites; pleurite Viii as in Male. Much as in female, habitus as in Fig. 8 . gular plate with 5 setae on each side. Metanotum with 10-12 setae on posterior margin. setae of femoral brush, 18. tergal setae: i, [17] [18] [19] ii, [23] [24] iii, [24] [25] iV, [24] [25] [26] V, [25] [26] [27] Vi, [25] [26] Vii, [24] [25] Viii, [17] [18] . Without median gap in each tergal setal row; tergal setae of similar length reaching alveoli of next tergal row. Postspiracular setae as for female. Pattern of chaetotaxy of tergites V-iX + X as in Fig. 31. sternal setae: i, 0; ii, each aster of 4 setae, posterior margin with 14-18 and anteriorly with 10; iii, [23] [24] [25] [26] iV, [34] [35] V, [38] [39] Vi, [32] [33] Vii, [22] [23] [24] Viii, 18 . tergite iX with 1 inner posterior setae, on each side, 0.08 long. Anus with 8 internal setae on ventral side and 3-4 on dorsal. genital sac sclerite as in Fig. 32 , rounded apically and with thin and long ventral arms. Dimensions (n = 2): tW, 0. PoW, 0.31; Hl, 0.30; PW, 0.27; PsPl, 0.11; MW, MsPl, 0.14; AWiV, 0.45; gl, gsl, tl, Both sexes can be promptly identified by the chaetotaxy on tergites Viii (females, 14 vs 15-20 in M. icterocephalae; and males, 17-18 vs 3-7 in M. icterocephalae), and the tergal modifications in females of the new species are more discreet when compared with M. icterocephalae. Another possible distinctive character is the long length of the inner setae of the pleurite Viii in M. brasiliensis sp. n., which is at least 3 times longer than the outer setae on pleurite Viii. Whether one would group the new species with M. violaceae Price et Dalgleish, 2006 , would depend on the individual examined from our type series (see, e.g. couplet 7 for females and 10 for males of the key presented by Price and Dalgleish 2006) . However, they can be separated based on the slightly more numerous setae on sternites iV-Vi and by the shape of the male genital sclerites.
Myrsidea saviti sp. n.
Figs. 9, 10, 33-37 Female. Habitus and head shape as in Fig. 9 . Dorsal head seta 10, 0.037 long; dhs11, 0.095-0.101 long, ratio dhs10/11 0.366-0.389. Hypopharynx fully developed, ls5 0.06-0.07, ventrolateral fringe, 10 setae. gula with 4 setae on each side. First tibia with 3 and 4 outer lateral ventral and dorsal setae, respectively. Mesonotum without median division. Metanotum with posterior margin straight and 8 setae on posterior margin, metasternal plate with 5-6 setae (as in Fig. 35 ). setae of femoral brush, 14. Metanotum and abdomen as in Fig. 33 . tergites i-iii very slightly pronounced on posterior margin. Median gap present in each tergal setal row. tergal setae: i, 11-12; ii, 15; iii, 14; iV, 12-13; V, 13; Vi, 10-12; Vii, 9-11; Viii, 6-8. Postspiracular setae shortest (0.12-0.14) on iii, V and Vi, and long (0.20-0.49) on i, ii, iV, Vii and Viii.
sternal setae: i, 0; ii, each aster of 4 setae, posterior margin with 17 and anteriorly with 4-5; iii, 22-23; iV, 30-33; V, 32-38; Vi, 32; Vii,19; Viii-iX, 10-11; vulvar margin with 10-11 setae. Each pleurite iii-Vii with about 5-8 short marginal setae; absence of anterior setae on pleurites; pleurite Viii as in Fig Male. Much as in female, habitus as in Fig. 10 . gula with 4 setae on each side (one paratype with 5 on only one side). Metanotum with 8 setae on posterior margin. setae of femoral brush, 11-14. tergal setae: i, 7-10; ii, 10-11; iii, 10-13; iV, 10; V, 10-12; Vi, 11-14; Vii, 8-10; Viii, 9-10. Median gap present in each tergal setal row; tergal setae of similar length reaching the alveoli of the next tergal row. Postspiracular setae as for female. Pattern of chaetotaxy of tergites V-iX + X as in Diagnosis. Belonging to the fusca species group (sensu Price and Dalgleish 2006) , based on the above-mentioned characters. Morphologically similar to M. spizae by lack of modifications on tergites i-iii, and by fewer metasternal plate setae (only two pairs). However, females of M. saviti sp. n. have more setae on metanotal, tergal (e.g. Vi, 10-12 vs 6-7) and sternal plates (e.g. Vi, 32 vs 22-24); for the males, the shapes of the male genital sclerites are conspicuously distinct between these two species.
t y p e h o s t : Tangara schrankii (spix) -green-and-gold tanager (thraupidae). t y p e l o c a l i t y : rio

Species from tyrannidae
Major review: Price et al. (2005) . remarks. this Myrsidea species is unusual in several ways. First, M. cinnamomeus is now known to parasitise three host species, Pachyramphus cinnamomeus, P. homochrous and Attila citriniventris. the specimens from these three hosts are morphologically indistinguishable and DNA sequence data for M. cinnamomei from two of these hosts, P. homochrous and A. citriniventris, confirm that these parasites are in fact nearly identical (uncorrected mtDNA sequence divergence = 0.79%) as well.
Myrsidea cinnamomei
second, this louse species is found on two genera of hosts including Attila, which is in the family tyrannidae, and Pachyramphus, which has been associated with the avian suboscine families tyrannidae, cotingidae and tityridae (suborder tyranni). Most recent molecular analyses place Pachyramphus in the avian family tityridae (ohlson et al. 2007a,b) , which is related to tyrannidae. However, the two avian genera that host M. cinnamomei, Pachyramphus and Attila, are not particularly closely related within the suboscine passerine tree of life.
third, not only is M. cinnamomei found on multiple host species and genera, but it is also found in both central America and south America and thus has a crossAndes distribution. We only know of a handful of other records of Myrsidea species with cross-Andes distributions, M. seminuda ex Thraupis palmarum and T. episcopus in costa rica (Price and Dalgleish 2006) and ex T. palmarum in Brazil (sychra et al. 2009 ). Additional genetic data from these and other cross-Andes louse taxa will help clarify whether there is ongoing geneflow or recent separation of populations of chewing lice in these cross-Andes regions. Myrsidea rodriguesae sp. n.
Figs. 38, 39, 48-52 Female. Habitus and head shape as in Fig. 38 . Dorsal head seta 10, 0.040-0.057 long; dhs11, 0.088-0.103 long, ratio dhs10/11 0.449-0.580. Hypopharynx fully developed, ls5 0.05-0.06, ventrolateral fringe, 9 setae. gula with 4 setae on each side. First tibia with 3 and 4 outer lateral ventral and dorsal setae, respectively. Mesonotum without median division. Metanotum enlarged, with posterior margin conspicuously concave and 4 setae on posterior margin, metasternal plate with 6-7 setae (as in Fig. 50) . setae of femoral brush, 12-13. Metanotum and abdomen as in Fig. 48 . tergites i-iii slightly pronounced on posterior margin. Median gap present in each tergal setal row. tergal setae: i, 11-13; ii, [12] [13] [14] [15] [16] iii, [14] [15] [16] [17] iV, [16] [17] V, [17] [18] [19] [20] Vi, [16] [17] [18] [19] [20] Vii, [13] [14] [15] Viii, 5 . Postspiracular setae shortest (0.12-0.24) on iii, V and Vi, and long (0.30-0.52) on i, ii, iV, Vii and Viii.
sternal setae: i, 0; ii, each aster of 4 setae (one paratype with 2 setae only on one side), posterior margin with [16] [17] [18] [19] [20] iii, [26] [27] [28] [29] [30] [31] [32] iV, [28] [29] [30] [31] V, [30] [31] [32] [33] [34] Vi, [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] Vii, [15] [16] [17] [18] [19] [20] [9] [10] [11] [12] [13] [14] [15] ; vulvar margin with 12 setae. Each pleurite iii-Vii with about 5-10 marginal setae, two first medial on ventral surface distinctly longer and setiform on iV-Vii; presence of 1-6 anterior setae on pleurites ii-Vii; pleurite Viii as in Male. Much as in female, habitus as in Fig. 39 . gula with 4 setae on each side (rarely 5 setae on one side). Metanotum with 4 setae on posterior margin. setae of femoral brush, [12] [13] 6; ii, [8] [9] [10] iii, [8] [9] [10] iV, [11] [12] V, 10; Vi, [10] [11] [12] Vii, [6] [7] [8] [9] [10] Viii, 4 . Median gap present in each tergal setal row. Postspiracular setae as for female. Pattern of chaetotaxy of tergites V-iX + X as in Fig. 51. sternal setae: i, 0; ii, each aster of 4 setae, posterior margin with 14-15 and anteriorly with [3] [4] iii, [20] [21] [22] [23] [24] iV, [21] [22] [23] [24] V, 25; Vi, [24] [25] [26] Vii, [14] [15] Viii, [10] [11] [12] [13] . tergite iX with 1 inner posterior setae (sometimes lacking on one side), on each side, 0.04-0.05 long. Anus with 7-8 internal setae on ventral side and 2-3 on dorsal. genital sac sclerite as in Fig. 52 , incised apically and with thin subapical lateral projections (lateral arms). Dimensions (n = 3): tW, 0.40; PoW, Hl, 0.29; PW, PsPl, MW, MsPl, AWiV, gl, gsl, Diagnosis. Belonging to the pitangi species group (sensu Price et al. 2005) , based on the reduced number of abdominal tergal and sternal setae, and by females lacking highly modified anterior tergites. Morphologically close to M. flaviventris Price, Hellenthal et Dalgleish, 2005 , male differs in the shape of the genital sclerite (close to that of M. flaviventris, but with posterior portion of the sclerite incised); female differs by the straight shape of the posterior margin of the tergites ii-iV (slightly enlarged in i-iii of M. flaviventris).
the enlargement and sparce chaetotaxy of the metanotum in females are unique features among the Myrsidea species parasitizing tyrannidae. the only species with some metanotal enlargement are M. olivacei Price, Hellenthal et Dalgleish, 2005 and M. spadicei Price, Hellenthal et Dalgleish, 2005 , but they can be promptly distinguished in both sexes by fewer metanotal setae in M. rodriguesae sp. n. (4 vs 8-11, 10-13, respectively, of Price et al. 2005) . on the other hand, the only Myrsidea species parasitizing tyrannidae with such sparse metanotal chaetotaxy is M. barbati Price, Hellenthal et Dalgleish, 2005 , which differs from M. rodriguesae sp. n. by the shape of the metanotum (not enlarged in M. barbati), larger number of tergal setae and shape of genital sclerite in males.
Myrsidea cnemotriccola sp. n.
Figs. 40, 41, 53-57 Female. Habitus and head shape as in Fig. 40 . Dorsal head seta 10, 0.051-0.054 long; dhs11, 0.103-0.115 long, ratio dhs10/11 0.443-0.524. Hypopharynx fully developed, ls5 0.04-0.05, ventrolateral fringe, 10. gula with 5 setae on each side. First tibia with 3 and 4 outer lateral ventral and dorsal setae, respectively. Mesonotum without median division. Metanotum with posterior margin straight and 8 setae on posterior margin, metasternal plate with 6 setae (as in Fig. 55) . setae of femoral brush, 13. Metanotum and abdomen as in Fig. 53 . tergites i-iii very (48, 53, 58) . Pleurite Viii of female (49, 54, 59) . Metasternal, sternal i and ii plates (50, 55, 60) . tergites V-iX + X of male (51, 56, 61) . Male genital sclerite (52, 57, 62) . slightly posterior pronounced, but undoubtedly of similar size. Median gap present in each tergal setal row. tergal setae : i, 11; ii, 12; iii, 11; iV, 11; V, 12; Vi, 8; Vii, 4; Viii, 4 . Postspiracular setae shortest (0.15-0.21) on iii, V and Vi, and long (0.26-0.44) on i, ii, iV, Vii and Viii.
sternal setae: i, 0; ii, each aster of 4 setae, posterior margin with 15 and anteriorly with 6; iii, 22; iV, 31; V, 33; Vi, 27; Vii, 10; Viii-iX, 9; vulvar margin with 12 setae. Each pleurite iii-Vii with about 5-11 short marginal setae; absence of anterior setae on pleurites; pleurite Viii as in Fig Male. Much as in female, habitus as in Fig. 41 . gula with 5 setae on each side, rarely 4 setae on one side. Metanotum with 5 setae on posterior margin. setae of femoral brush, 13-15. tergal setae: i, 5-6; ii, 8-9; iii, 9-11; iV, 9-10; V, 10-11; Vi, 4; Vii, 4; Viii, 6. Median gap present in each tergal setal row. Postspiracular setae as for female. Pattern of chaetotaxy of tergites V-iX + X as in Fig. 56. sternal setae: i, 0; ii, each aster of 4 setae (rarely 3 only on one side), posterior margin with 10-14 and anteriorly with [5] [6] iii, [18] [19] iV, 24; V, [24] [25] [26] [27] Vi, [22] [23] Vii, [10] [11] Viii, [8] [9] [10] . tergite iX with 1 inner posterior setae, on each side, 0.05-0.07 long. Anus with 8 internal setae on ventral side, and 3-4 on dorsal. genital sac sclerite as in Fig. 57 , rounded apically and with short and thick subapical lateral projections. Dimensions Diagnosis. Belonging to the pitangi species group (sensu Price et al. 2005) , based on the reduced number of abdominal tergal and sternal setae, and by females lacking highly modified anterior tergites. the females have a slightly pronounced posterior margin on tergites i-iii, making it morphologically close to M. lathrotriccola sp. n. (see below). they differ in both sexes by the relatively short tergal setae, reaching at most the alveolus or slightly surpassing it, never reaching the middle of next seta (in M. lathrotriccola these setae reach the middle of the length of the tergal setae on next segment; t-test p = 0.0001, N = 20 setae measured). Males of M. cnemotriccola sp. n. have the same type of genital sclerites as M. lathrotriccola, with slight differences including rounded posterior margin (incised in M. lathrotriccola), longer median sclerotization, occupying about 1/3 of the entire sclerite (1/5 in M. lathrotriccola) and shorter inner setae on tergite iX (0.05-0.07 vs 0.02 in M. lathrotriccola). other characters also distinguish these two morphologically similar species. the rough shape of the sternites ii are distinctive (compare Figs. 55 and 60) . the females are also most distinguishable by the length of inner setae on tergite iX (0.06-0.07 vs 0.14-0.15 in M. lathrotriccola) and by the pattern of chaetotaxy in tergite Vii (compare Figs. 53 and 58) . in addition to the genetic distinctiviness between these two species (Fig. 73) , M. cnemotriccola seems to have the tendency to present smaller body measurements.
Based on the number of setae on sternite V (< 48), posterior margin of metanotum (at least 10, which is our 8 + 2) and temporal width (< 0.48), M. cnemotriccola could also be grouped with M. contopi Price, Hellenthal et Dalgleish, 2005 and M. elaeniae Price, Hellenthal et Dalgleish, 2005 . the females can be distinguished based on slightly pronounced posterior margin of the tergites i-iii (more noticeable on M. contopi and M. elaeniae). the males of these species are primarily separated based on the gross shape of their genital sclerites.
Myrsidea lathrotriccola sp. n.
Figs. 42, 43, 58-62 Female. Habitus and head shape as in Fig. 42 . Dorsal head seta 10, 0.060 long; dhs11, 0.106 long, ratio dhs10/11 0.566. Hypopharynx fully developed, ls5 0.04, ventrolateral fringe, 10 setae. gula with 4 setae on each side. First tibia with 3 and 4 outer lateral ventral and dorsal setae, respectively. Mesonotum without median division. Metanotum with posterior margin straight and 8 setae on posterior margin, metasternal plate with 6 setae (as in Fig. 60) . setae of femoral brush, 17. Metanotum and abdomen as in Fig. 58 . tergites unmodified, of similar size. Median gap present in each tergal setal row. tergal setae: i, 12; ii, 12; iii, 14; iV, 13; V, 11; Vi, 9; Vii, 6 Viii, 4. Postspiracular setae shortest (0.21-0.30) on iii, V and Vi, and extremely long (0.38-0.56) on i, ii, Vii and Viii. Postspiracular setae iV broken in holotype, but seems to be long.
sternal setae: i, 0; ii, each aster of 4 setae, posterior margin with 14 and anteriorly with 4; iii, 21; iV, 37; V, 37; Vi, 32; Vii, 11; Viii-iX, 11; vulvar margin 9 setae. Each pleurite iii-Vii with about 4-6 short marginal setae; absence of anterior setae on pleurites; pleurite Viii as in Fig. 59 . tergite iX with 1 inner posterior setae, on each side, 0.14-0.15 long. Anus with 29 ventral fringe setae, 35 dorsal. Dimensions (n = 1): tW, 0.47; PoW, 0.36; Hl, 0.33; PW, 0.29; PsPl, 0.10; MW, 0.44; MsPl, 0.13; AWiV, 0.57; ANW, 0.20; tl, 1.44 .
Male. Much as in female, habitus as in Fig. 43 . gula with 4 setae on left and 5 setae on right side. Metanotum with 7 setae on posterior margin. setae of femoral brush, 12. tergal setae: i, 8; ii, 10; iii, 10; iV, 11; V, 8; Vi, 8; Vii, 4; Viii, 3 . Median gap present in each tergal setal row. Postspiracular setae as for female. Pattern of chaetotaxy of tergites V-iX + X as in Fig. 61. sternal setae: i, 0; ii, each aster of 4 setae, posterior margin with 14 and anteriorly with 4; iii, 19; iV, 25; V, 30; Vi, 27; Vii, 11; Viii, 9 . tergite iX with 1 inner posterior setae, on each side, 0.02 long. Anus with 8 internal setae on ventral side, and 4 on dorsal side. genital sac sclerite as in Fig. 62 , notched apically and with well-developed subapical lateral projections. Dimensions (n = 1): tW, 0.43; PoW, 0.34; Hl, 0.31; PW, 0.27; PsPl, 0.10; MW, 0.39; MsPl, 0.13; AWiV, 0.47; gl, 0.39; gsl, 0.09; tl, 1.28 . Diagnosis. Belonging to the pitangi species group (sensu Price et al. 2005) , based on the same reasons mentioned above for M. cnemotriccola sp. n. and M. rodriguesae sp. n. Morphologically close to M. cnemotriccola by the absence of medioposterior convexity on tergites i-iii (slightly developed on ii-iii in M. cnemotriccola) and by metanotal and tergal chaetotaxy, their main distinctive characters were discussed above (see diagnosis of M. cnemotriccola). Also could be grouped with M. contopi and M. elaeniae using the same distinctive characters listed above (for M. cnemotriccola) . the new species is unique among the Myrsidea parasitizing the tyrannidae by the complete absence of any medioposterior convexity on tergites i-iii in female (see Price et al. 2005) .
Species from troglodytidae
Major reviews: Price et al. (2008a) .
Myrsidea faccioae sp. n.
Figs. 44, 45, 63-67 Female. Habitus and head shape as in Fig. 44 . Dorsal head seta 10, 0.052-0.055 long; dhs11, 0.120-0.125 long, ratio dhs10/11 0.416-0.458. Hypopharynx reduced, ls5 0.04, ventrolateral fringe, 9 setae. gula with 4 setae on each side. First tibia with 3 and 4 outer lateral ventral and dorsal setae, respectively. Mesonotum without median division. Metanotum with posterior margin straight and 8-9 setae on posterior margin, metasternal plate with 6 setae (as in Fig. 65 ). setae of femoral brush, 16. Metanotum and abdomen as in Fig. 63 . tergites i-iii straight on posterior margin, without modification. Median gap present in each tergal setal row. tergal setae: i, [12] [13] ii, [15] [16] iii, [16] [17] iV, 17; V, [14] [15] [16] Vi, [12] [13] Vii, [5] [6] [7] [8] [9] Viii, 4 . Postspiracular setae shortest (0.16-0.22) on i, iii, V and Vi, and long (0.34-0.49) on ii, iV, Vii and Viii.
sternal setae: i, 0; ii, each aster of 6 setae (one paratype with 5 only on one side), posterior margin with [17] [18] [19] [20] iii, [21] [22] [23] [24] [25] iV, [32] [33] [34] V, [38] [39] [40] [41] [42] Vi, [33] [34] [35] [36] [37] [38] Vii, 29; [17] [18] [19] [20] [21] ; vulvar margin spiculated and with 12-13 setae. Each pleurite iii-Vii with about 5-9 short marginal setae; absence of anterior setae on pleurites; pleurite Viii as in Fig. 64 . tergite iX with 1 inner posterior setae, on each side, 0.04-0.05 long. Anus with 33-39 ventral fringe setae, 39-41 dorsal. Dimensions (n = 2): tW, 0. PoW, 0.34; Hl, 0.31; PW, 0.31; PsPl, 0.13; MW, MsPl, AWiV, 0.64; ANW, 0.26; tl, 1.64 .
Male. Much as in female, habitus as in Fig. 45 . gular plate with 4 setae on each side (rarely 3 on only one side). Metanotum with 6-8 setae on posterior margin. setae of femoral brush, [12] [13] [10] [11] [12] ii, [14] [15] iii, [14] [15] [16] [17] [18] [19] iV, [15] [16] [17] [18] V, [14] [15] Vi, [13] [14] [15] [16] Vii, [10] [11] Viii, [6] [7] . Median gap present in each tergal setal row; tergal setae of similar length reaching the alveoli of the next tergal row. Postspiracular setae as for female. Pattern of chaetotaxy of tergites V-iX + X as in Fig. 66. sternal setae: i, 0; ii, each aster of 6 setae (one paratype with 7 only on one side), posterior margin with 16-18 and anteriorly with [7] [8] [9] [10] [11] iii, [16] [17] [18] [19] [20] [21] [22] [23] iV, [27] [28] [29] [30] [31] [32] [33] V, [33] [34] [35] [36] Vi, [32] [33] [34] Vii, 29; Viii, [30] [31] [32] [33] [34] [35] [36] . tergite iX with 1 inner posterior setae, on each side, 0.03-0.04 long. Anus with 8 internal setae on ventral side, and 4-5 on dorsal. genital sac sclerite as in Fig. 67 . Dimensions (n = 3): tW, 0.41; PoW, 0.31; Hl, PW, PsPl, MW, 0.39; MsPl, AWiV, gl, gsl, 0.09; tl, Diagnosis. Among the Myrsidea species which parasitise wrens, both sexes of this new species are morphologically close to Myrsidea whitemani Price, Johnson et Dalgleish, 2008 by having weakly developed hypopharyngeal sclerites. in both sexes the long length, reaching the posterior margin of sternite iii, of the lateral spinelike setae on the asters of sternite ii is distinctive (short in M. whitemani, no more than one very long internal spine); the postspiracular setae on segments i, iii, V and Vi are short (long in M. whitemani); and the smaller total length (1.68-1.81 in females, 1.46-1.49 in males of M. whitemani). the males have distinct genital sclerite with rounded posterior margin (incised in M. whitemani) and females have distinctly shaped sternite ii (as long as wide, instead of wider than longer in M. whitemani). Also they have the tendency to present fewer setae on tergites Vi (12-13 vs 18-20 in M. whitemani, 22-24 of Price et al. 2008a ) and Vii (5-9 vs 13-14 in M. whitemani, 17-18 of Price et al. 2008a) .
Species from icteridae Major reviews: clay (1968).
Myrsidea lampropsaricola sp. n.
Figs. 46, 47, 68-72 Female. Habitus and head shape as in Fig. 46 . Dorsal head seta 10, 0.039-0.044 long; dhs11, 0.114-0.135 long, ratio dhs10/11 0.322-0.360. Hypopharynx reduced, ls5 0.09-0.13, ventrolateral fringe, 9 setae. gula with 5 setae on each side (one paratype with 4 and 5 on each side). First tibia with 3 and 4 outer lateral ventral and dorsal setae, respectively. Mesonotum without median division. Metanotum with posterior margin concave, central portion surpassing up to middle of tergite i, with 12-13 setae on posterior margin, metasternal plate with 7-8 setae (as in Fig. 70 ). setae of femoral brush, 14-16. Metanotum and abdomen as in Fig. 68 . tergites i-iii roughly straight on posterior margin. Without median gap in each tergal setal row. tergal setae: i, [21] [22] ii, [23] [24] [25] [26] iii, [21] [22] [23] [24] [25] [26] [27] iV, [20] [21] [22] [23] [24] [25] [26] [27] V, [25] [26] [27] Vi, [24] [25] Vii, [21] [22] Viii, [15] [16] . Postspiracular setae shortest (0.15-0.25) on i, iii, V and Vi, and long (0.38-0.47) on ii, iV, Vii and Viii. sternite iii greatly arched and narrowed medially (Fig.  68) . Anterior row of setae present on sternites. sternal setae: i, 0; ii, each aster of 4 setae, posterior margin with 16-20 and anteriorly with [26] [27] [28] [29] iii, [28] [29] [30] [31] [32] iV, [26] [27] [28] [29] [30] V, [27] [28] [29] [30] [31] [32] [33] Vi, [24] [25] [26] [27] [28] Vii, [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] ; Viii-iX, 50-56; vulvar margin spiculated and with 15 setae. Each pleurite iii-Vii with about 5-8 short marginal setae; presence of 1-6 anterior setae on pleurites ii-Vii; pleurite Viii as in Fig. 69 . tergite iX with 2-4 inner posterior setae, on each side, 0.04-0.07 long. Anus with 36-38 ventral fringe setae, 41-45 dorsal. Dimensions (n = 3): tW, 0.50-0.52; PoW, 0.37; Hl, PW, PsPl, 0.15; MW, MsPl, AWiV, ANW, tl, .
Male. Much as in female, habitus as in Fig. 47 . gular plate with 4-6 setae on each side. Metanotum with 8-9 setae on posterior margin. setae of femoral brush, [12] [13] [14] [15] [15] [16] [17] [18] [19] ii, [16] [17] [18] [19] iii, [19] [20] iV, [18] [19] [20] [21] [22] [23] V, [20] [21] [22] Vi, [17] [18] [19] [20] [21] [22] Vii, [15] [16] [17] [18] [19] [20] [21] Viii, [12] [13] . Without median gap in each tergal setal row; tergal setae of similar length reaching alveoli of next tergal row. Postspiracular setae as for female. Pattern of chaetotaxy of tergites V-iX + X as in Fig. 71 .
Anterior row of setae present on sternites. Diagnosis. Morphologically close to M. psittaci carriker, 1955 by the greatly reduced sitophore sclerite of the hypopharynx, absence of anterior tergal setae, reduced number of anterior pleural setae, and on males the inwardly projecting posterior arm of basal plate angulated (see clay 1968). However, M. lampropsaricola sp. n. can be promptly distinguished by M. psittaci by the shape of genital sclerites in males and on females by the shape of the metanotum and tergite iii.
Phylogenetic and morphological analyses
Molecular phylogenetic data are consistent with the morphological diagnosis of these ten new Myrsidea species. All ten of these new species are both genetically and phylogenetically distinct as shown in the maximum likelihood phylogram based on mtDNA coi sequences (Fig. 73) . if one takes the tree at face value, without considering the weak bootstrap support for many nodes, clades of closely related Myrsidea species tend to be from the same or closely related host families. Furthermore, most of the strongly supported nodes also group Myrsidea taxa found on the same or closely related host families. For example, M. brasiliensis comes out in a large but weakly supported clade of Myrsidea species parasitizing birds in the family thraupidae.
one particularly interesting phylogenetic result is that the two newly described M. circumsternata and M. isacantha, which parasitise birds in the family Formicariidae, are well supported sister taxa and are phylogenetically distinct from nearly all other Myrsidea species, which matches their morphological distinctiveness (e.g. presence of dhs23 and dps2) and required us to broaden the set of diagnostic characters used to the define of the genus Myrsidea.
As defined by clay (1966, 1969) one of the key characters that distinguishes the genus Myrsidea from other Menoponidae (e.g. Dennyus Neumann, 1906 relative length and thickness may provide specific or generic characters (clay 1969) . in addition to other generic characters for the genus, clay (1966) suggested that the small size of the outer occipital setae (dhs 22) of Myrsidea could be diagnostic for the genus. this is true for Myrsidea from other species groups examined by us, including material from a variety of host families (ex cardinalidae, corvidae, Dendrocolaptidae, Emberizidae, Hirundinidae, icteridae, ramphastidae, thraupidae, trochilidae, troglodytidae, turdidae, tyrannidae, tityridae), which all have a very short dhs22. However, in the species from Formicariidae, the dhs22 is as long as the dhs21 (as noted by sychra et al. 2006) .
Nevertheless, instead of erecting a new generic name for these three taxa, we have opted to broaden the definition of the genus Myrsidea as having dhs22 short or long and dhs23 absent or rarely present (Fig. 12) . these generic limits are conservatively provisional until a large systematic study involving morphological and molecular data, including additional material from the Formicariidae, has been undertaken to better characterize morphological features that define groups in this speciose chewing louse genus. However, for the most part, named Myrsidea species and unnamed ones can still be generically placed in Myrsidea using the generic key presented by clay (1969) and the key for genera found on Passeriformes by Price et al. (2003) .
the phylogenetic results also suggest that M. icterocephalae and M. brasiliensis, two members of the bonariensis species group as defined by Price and Dalgleish (2006) , are phylogenetically in the same clade, although bootstrap support for these relationships is weak. However, morphologically defined members of the fusca species group, also defined by Price and Dalgleish (2006) , do not necessarily come out as close relatives in the tree presented here, perhaps because many relationships in this tree are not strongly supported. therefore, additional data are likely to move many of the taxa around and one important focus of future work on Myrsidea should be to collect additional molecular data and test the monophyly of groups defined by morphological features.
lastly, nearly all of the Myrsidea species analysed here using both morphology and molecular data are extremely host specific. Exceptions indicated by both morphologi- Price et al. 2003 , 2004 , 2005 , 2008a -c, Price and Dalgleish 2006 , Price and Johnson 2009 , sychra et al. 2009 ) with reference to the Howard and Moore (Dickinson 2003) checklist of birds from Brazil reported by Avibase produced an estimate of the potential number of described Myrsidea species found on avian hosts known from Brazil (90 species) and an estimate of the total number of Myrsidea species given levels of host specificity and the total number of bird species found in Brazil from avian families known to host Myrsidea (ca 940 species).
our extrapolated estimate of the number of Myrsidea species that should be in Brazil is approximately one order of magnitude greater than the potential number of named Myrsidea species from Brazil (90) and more than one order of magnitude greater than the number of described Myrsidea species known from Brazil (19 plus the 10 described in this paper = 29 species). our extrapolation suggests that given our understanding of Myrsidea host specificity and the diversity of Brazilian birds, nearly 930 unnamed Myrsidea species are in need of discovery, study and description. Furthermore, if one puts this estimate into the context of overall louse diversity in Brazil, which has ca 470 known species of Phthiraptera (M.P. Valim -unpublished data), our result is even more staggering. Essentially, there may be nearly twice as many Myrsidea species waiting to be described from Brazilian birds than there are named Phthiraptera taxa known from Brazil so far.
Furthermore, from a worldwide perspective, the Brazilian estimate is more than two times the total worldwide number of Myrsidea species (ca 350) described thus far (sychra 2010, Valim et al. 2011) . therefore, the ten new species described here are only a drop in the bucket of Myrsidea species diversity in Brazil and on the planet. We have only begun to understand this megadiverse parasite group and this estimate clearly underscores the importance of the critical first steps, taxonomic description and phylogenetic analysis, to understanding the biodiversity of megadiverse parasite groups such as the louse genus Myrsidea.
